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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device of high withstand voltage which exhibits 
excellent on-voltage and yield voltage and 
high-speed switching characteristics by 
realizing a micro pn repeating structure of the 
order of micron with an enough precision. 
SOLUTION: N type diffusion areas 1 and p type 
diffusion areas 2 are formed in areas sandwiched r 
between slots 73 arranged on a first major 
surface of a semiconductor substrate. P type 
wells 3 are formed on the n type and p type 
diffusion areas 1 and 2 on the side of the first 
major surface. Source n+ diffusion areas 5 are 
formed on the first major surface in the p type 
wells 3. Gate insulating layers 9 are formed 
which are opposed through gate insulating layers 
8 in the p type wells 3 sandwiched between the n type diffusion areas 1 
and the source n+ diffusion area 5. The n type and the p type diffusion 
areas 1 and 2 are provided with density distribution of impurities 
diffused from the side walls of their slots 7a. 
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[0 0 5 3] £*tfcJ:9, ±9S*«<oS!v^KffAs^ifB 

[oo5 4] *»w<o»*Lv^te^sffiict3ex.tf. 

[0 0 5 5] M/yfy-FSIJ:?) t^- 

mwtit<-c#, y- h«JBW*oxa*«JHfc* 

[0 0 5 6] *»W<0»*Lt^&<OJSB5^ax.ff % 5> 

ic mg-*- 5 n i *s j: ix» 2 ^s&mmmfr e>45pn«a 

Btah/t*5!K «Rtt«©au£B«oBtt«:y--;*« 

[0 0 5 7] r*UCJ:tK *jSL«Je^>*«WlC*3V^T 
T, pn»iSL«i!EO»ftflBE*s-€r«>**#e>axS. * 

[0 0 5 8] **W^ff * LbHb0ffiBlCfiE*.tf , 

«B4»&BtFSBSBO*«*W*B*rt-Cll*Br5 
[0 0 5 9] dtifcitK »iSL«S<D»£fcl*SB»£ 

isJ:t/IIS2^FM«jfiB*i30p n^^aJS'Ccote'J: 9 t>J£ 
v\ »2^l*»ffl«©^«*^^^i»^^B* i fe^> 
ttftfitt, »2^IMfcB*ioA*wBOBBB* 1 bJBl 

t> j:i;b 2 ?ft«B««> p n m&&& -com J: 9 t> S 

v\ 

[0 0 6 0] ritfcJ:9, pnlKUH[WW©« 

[0061] *^w<o«4 L^ttL<nmmcvtz~t£ > sv^ 
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[0 0 6 2J rftlCfclK &V<f&IE<D\&TZX*)<iiClC 
&X9i>&i>\ 

[ o o 6 3 J *&W<o{&v>mffi\z'& xii*. Sb i ** 4tfm 
2 7Mttffi«ic* A S &U?mte<D**6fe<ol£i!i»4. 

[0 0 6 41 #3§?fl(0#* L^te<O^BKfc;tl4\ 

SOIISf^T, »1, IB2. 31 3*5 4- 1^4**6 
[0 0 6 51 Ztl\ZX*>. SO Il!tRSXC7-MOS F 

Lizkz\z%i&xxfm2*fliV!imi$'p<om$imtmn 
[ o o 6 6 1 *mw<omMEz*mfrmm<n®&Jjmi, 

tffg 2 ±BSr*i- 5 981231 1 £Bi6&KSS 

mem i **e$>^£4 o fcasv^a#«>& 1 nmiwt&z 
tvs. *LTlfU£BKli?i**$^ffl#4 9 i fcStv^g# 
©f&2©»#j&j*«*ixs. *i,xmi<Di$<D-i3<omm 

^•5. -eLTB2O/8<D-^c0«JSiS(C^2«mSO ; F 
WiSISg^^M^gSSJfflitt^^o^ffiT^A^ix, % 

<o-*wfliaffi^#A$tbfc^i*5J:U t l52^®S<o^ 

[ 0 0 6 7 I **W©W»E*»*ifitt©»iS3Sr«-e 
tt, *©«HB*» ©ft fcttfcfc 

£«J & & »* * ft k ^Wl<0i8iffil£<0 TOftttfl Jilt?! 0Ptf : . £ ft 
o^ife. fcix.l*^*'C*>itAaii3J;U : /*fctt!r4* 
[lH!C'l'^>)9iA&T-'T^?r^Af 2>w,!:2>5-c*-$5„ d 
<D-<.tfy&Ai&l4*&$&lg©ifiWft#J. t'? 



[0 0 6 81 *fc» $^n>3t--y<0^iSlftp n^igL 
[0 0 6 91 

is&mvmmvMm) kit, *%m<Dnm<Ditmia\,^ 
[oo7oi nmowm 1 

mitt. *%mvm&<oMmi\z&vzmmHE*m&$i 
x. *mit&&i<o% 1 &&<om 7 a *m&L 

sfcttfeixTv^. r<o«7 a ic&SftsSHErtictt. n 
SfcitfpSI&g^tSK 2i5Sl^e.tbT*5 9, n^te 
tfcffii* 1 li-j!;(DK 7 a oflUKBKRtt fefrTfc •? P 
S>&!8:»!$ 2 ttlfctwiK 7 a coflflSSffildaS:!-/ bivXv^ 
5. ronSl£85:««i i pS!te{»^2 ttt. fit* 7 a 
O^^^fpIlCfeoTp n LTV**. 
[0 0 7 11 n®fc4tfpl!!&fi«£i£K 2©|gl£B 

a<DffliI|gB»ill4y-^n* ffiftgft 5 ^Slt t>tvTV> 

4tt-5 pS^=/U3 fc-y— hlfegt® 8 £r#£E LTMloTt" 
5 £ 5 -*-<Ofg 7 a (DflUJSBKfcVo-Cy- h^ffi® 
9i5jg^$ixX^.5o 

[00 7 21 i& 7 a I*}|CI4; {S^MfeSBg<?>-> f => > 

v>5 0 r.W3te«)S7(0^1 £B<Bllctt, p' ffi^JSS 

[0 0 7 3l SfcnSfcitfpM&l&fSJgl, 2tf7 

5) OB2±B^lcl*KU"C>n' gf4«Jiit 

[oo 7 4 ] Sfl i ±B±Ktt, p^^^P3, y—xn 
♦ ffiSS:^5*3J:t;p' ffi!ft®JS6lcm^W«c^i-5 

B±IC 14, KK^n' W4i m^ffJJcKlg-r 5 <t V 

[00 7 51 ±i£ Ufc*iB£EJ|iil|**T-©fllit«:, P n 
ti?it?B 1 , 2 ^/5f 7 a T*«ti>filfi£i: U 7 a « 

{fflMB^f>n§a^#l«r^ALTn?ei£!tt«^l 4r, * 

fcdii^iofff 7 a mmm* <s p \ lx p »w 

2 ^ffMT't S <t 9 IC Lfc^T. 5 8 IC 

7frt%$iWi:&*Z>o ZOXommtLtzttb. nS2 
tttt«« 1 14. 7 a «>«2iiSi»?)tt»$*t*:5F 
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[0 0 7 6J o£tK w©«?ii©fU£t4, %*<D®mr 

i4*^trc-<feofc£2ii$4§Sii£TOc-e# s r fe*> 

SAS^^-vaA^ifc^'iirT-B^^^S. &K:St7a 

[0 0 7 7] 
[£6] 

8 = arctan(Wd/Ld) -(6) 

[0 0 7 8] •Jrai-'N«fe«l3»»e»-f»>L-Cpffl5FI***«»* 

[0 0 7 9] ^©KBJBE****^®***-*^*^- 
Y' 5 BrS©* * h**6fe?&fi*4lll 2 Icttt-T J: 5 

icfco-O**. I2 2 «r#$»LT. St 7 a t>>b*VL®&& 
A-f5fc*»cf*7 aO<BUSilw?F*fefe56a-6 5 ^<, 

JFI**ttlStf;tf>>*#*fc«oT$MfiU 03 ©4: 3 4 

v<9>-*A: LT*ffi^F*fi«J*SC s n. 
C s p iffiScSCHRn. CHRp*^ai-^5i:'F*fi** 
^*©»I4*«+*. nS!tttt«*l i PS 

U < 4 ■5&ET?JF?fi£ $ ii<5» 

[0080] 4*5. m^rx^t Hfc©j*fc*Hb-f:*-> 
ffiA-r5i:St(R!J^iBT?0'('^>'OK9t ■ »8U:4:*>i?r3 

[008 1] *fc*T?*i"J: 3 fcJffliSrtM>lMWHS 
©*ttto»fe, p - n -DWfi L*j|t)W»lft*ltO n 
- ¥&&<D'plZfc') jitf©* 3 -"^"^^*.. w©4 3 4 
4§£|CI4. n- ^flcfc^SilSnS^tt^nfitt*! 
®# 1 £ P S&8ttB« 2 t \c< ytrft^ K*K» t 

[008 2] 4 fcSt 7 a 4r£$> !> => y-fffiiitf*^ 
14. ffi 7 a rtf>lttW«*3»««»»*t1Fl' l '^*** Ef 
$4V>.£3. fc*B 7 nS^*** 1 "** 
S&&®Jg2lc:fctt5*»^ffi©l 0#©lWTi+# 

[0 0 8 3] B i o«aif*7«tii:i5V'T K W ^8 
JE*±#S*. p-n-St^iSLtSiti 5 +^S2.^Lfc 

|C751-J;3K45, ®4 £r#S8LT. X#|6im#ttn§! 

i -cttJaan l p sttifttttt 2 T*tt«'>i-5 

*H6&& ! ga ? x # file?/ >> fk t Tl> 5 fc© X 



*|6jm^ttwit«rSI^UfcSM^»©^t^5„ jfefcBt 
7 a ©rtgB(H£^F«^g©-> y = V-^&fci' y => >4 
t'©ffe&#)TMSfi£$ii>T*i ►) rttt©ttJM6«#+*M>4 
i^fcA. St 7 a©rtSB©X;£ffi]lg#tt-£<k/.t*. 
[0084] r©S^t>lijgU8i£©;fc©iP#]Tm& 

©iE©ai#©Ejas. . £A©sc^©siss 
z>. z<o£ 3i-r©igiiT-^e»^sp$«mffi^tt©«?*f 

W*S l4ES»w * 5 © T r IxJW-t 14* $ 4 v \ 
[0 0 8 5] fcfc. /tcHM©^(ll-*5ltiSiffi#^<* 

SttotUfeWfcfc^TiMH-a. ia5~mi 8i4, # 
%w<o$km<DBm 1 iw*5rt5SWBE^*^s©S!!iS^ 

Ku*>n- gi«t4anS!i£^!K>gg£«4±l;:. 

&&©***&&f&i&©fi&#^i-tt^T-f-#<sv 

#)8SSrWi-'5n®3if^*v'-y>'^S®4 a2SBfi££ 
ftfc. HJ8toKI4. nS!^t'*=*-->-WHS:g:$4 a <O^F 
Ifc&figtt, l X 1 0 13 ~ 1 X 1 0 16 c m- 3 ©©fflT'fe 
fvtfJ:^. jfffflflDJimBBEa* 3 0 0 Vgfi©*g£(Cl4. 
n gte fc? drv'-t/l'fi£SJS 4 a ©i??>l4 2 0 /i m^.g-C 

[0 0 8 6] @6«:#ISLT, rCnfif^^v'ir/l/ 
filSJi 4 a ©*ffilC, ^©^^ttSffi^fflV^T, M 
OSFETWpI^-^^i^ pS*£fifeffl«3AS^ 

el$*t-&. r©p^tea®«3±{c. Blk^bRi ztc 

VD (Chemical Vapor Deposition ) is D => 'sWcfe 1 
3tCVD->!) 3>^b^l 4 £^e>45 3Sa©tgit 
i5gfM^i454:3^fi!c^n"£)„ r©IB^t?lit l 
2, 13. 1 4*^X9 t\sX*:<DTmz&jj&^<y'?- 

[008 7] 07Sr#R8Ut, r^xyf^lcj;*), 

PTiitTn* Jgi5F*EtlSSffiffi®^4lcS-r5St7 aiS 

[0 0 8 8] r©->y =>>-^tt^5'f->/imfc:»4, 

jc j/^ >^©«0|R^^ ■?-g|5#lC ; &g4©T\ C V D •> 

tc. St 7 a©ts^T^.-<^ hfcfc*»4Kfi5Sl-:ffMi-6^ 
m&httib. NF3.SF6.SiF4 tet'<D7?% 

[0 0 8 9] ±i$©K7'f^S'^^^ t t , (-»4. >y=>V 
gJjJ5fg 7 a©ffl!l§IIC^$lx6. r©fc*. :»v/!)3 
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(hf) %<Dmm-?vk££tiz>. 

[0 0 9 0] riOKJ-Tij'fy^Igrottfot) 
5. 

[00 9 1] L,A»U K5 Yxyfy /MBtt. #» K 

h m 5, ^ > /graft-*- £ r £ t srggTfo S„ 

[00 9 2] H 7 iZtfrt «fc 0 iZ& 7 a ttfcSftfciHFfl: 

5, (2) f*7 a =SrffM-rSBnlC^f^^r->-v/UfiES 

£me?, (3) «7 a zMf$.-fzm\c%.ftftmzft 

j^OpS^-^i^lc&S.fcplc, BAttfRk&l*** 

[0 0 9 3] r<73p^-<-^^c3t> L< I4^f^*> 

^Six5„ UA>U «JE0jt7B0fl|«*»e>03FI"Eftia: 

^iS3<D^IC + »t:fo5^1-tt, ffi-1 ^fcoWfc 

[0 0 9 4] g]8 4r#.BBLT. ft 7 a <0-#O(H!lMig 
^fc^vaAfc^ffl^T*-^ (B) #£A£ 

[0 0 9 5] 09£#£BB.LT\ ±i£^*£iff&AI$<!:tt 
«££i£KLfc&#^*>&A£lcJ:!K J*7a©te# 
<o(!li|5?i?nic 'J y ( P) #?;feA£*i, '.) vift AiS*£ i .•> 

[0 0 9 6] r<0J: pld?S7 aOffl)i§lfgi!!)^^F$e!K)4:^ 

i)K ZtlUHlZh. Bz He -^PHj it7.it 

itxbt&v-mT-hz&tfoyi-J \-7<< 

h't£i:'<O®ftV-7-&tii0Jjmi>*>Z>. SOG 
(Spin on Glass ) tfyt£tlZ>iffim<D&g.<om^mft 
^/7^JI87al: oft Lii^gft&Jllc £ ►) it IS® £t£ IS 5 



[0 0 9 7] %ZX\ ±&Lfc.fc -jlc-^vaASfe^/fl 

[0 0 9 8] £fc, ?£7 aro^^irBaPaw^rffitb-^T- 
fe57^^FH:i!2 0 : 1 &£<t2E& V\, 

ft 7 a<^ffl!l^D5ilc:T^Sr^A-f-5lcl±, ->jc^ 
*ffifc#LT»ffl2rlii*»e>, tan' (1/2 0) ^ 
2. 9° &««ttfc#£TM':*>'&A£^-3&S#;tb 
5. 0fliOfSfl?)©|r(O^^->ttA«:i-5fc*lcl4. £ 
^ £ fiEA-f 5 -( <t <O/ii-^|ffi0?»J«H±A5S <- > ^ 

[00 99] aio*#»u, -Y^aAK-t-pagA 

L fc p «t Uf n WO^mm (O y a 7 7 4 /uSrftl^W IC 

[oi oq] ^<r>mm<r>n\^ -ftyttALfc^ 

KCBWT, ^^>-aA^. f« 7 a tta^«aiKT* 
mo#fflM<PW^5jJ^ f^7 a <0f*ggBliSA-f--5<O^§S 

[oioi] S7a?)mteiitu->y=yfi 
iitf tt, * -rwm l fc c v d -> y = vmiWR<rj « 

»7 afiiBOfit{US*s»*.*iT.fc«l^ CVDft4i?l: 
[0 1 0 2] 01 1 Sr^BHU-C. -<^->aAlcJ;i?^A 

n ^*i:Sfc®ft« i h P ffl^iJft®^ 2 i frm&isfr 
So lfeill:K7lc, ^ffi^y^v^lcii.^iiX®, 
t> *p 5 31 5, y $ & jfi $ ft z . 
[0103] 012 tT, r ixlc«t 9 , 7 a O 

(BISffilc^v^Tp^-^^SOdJE^saj-rS. * 
^OifilUX7 0BStj£l«iC 3©Sl®fgjt<0S-h^<0 
CVD->y =>>K(kHSl 4 

[0 1 04] Z<DtmWk7<D^-y'f-'<->VI.n\-£. Yy 
«gT-fe<E>^, ISgJ;<Auit- Slctt, H&lcK 
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[0 10 5] 01 3£#!SLT, fc<t;U 
[01061014 UT, «7a <D±M*M&U 

tttl:cVDv/|i=iyiftii 3 ±£15 9<t 51-, * 
9 3»5CVD«felcJ: OJBfiKS^So rtOK-^h 
[0 1 0 7] 01 5 4r#B3L,T. ztilzX K> . pi^<- 

ffcRi 3£l!UMbKl 2 £JSJH&lfc££*t5. 
[0108] @16^S.IT, rixicJ; 9. P §?-<~ 

J: 9. Bra«o»«t«r*r+SU^ h^*--^2 1 a*«» 

J&£;ft"5o — ^2 1 a ^-r^^ t IT 

->2 1 a^&£$*WtSL »*<o^*l^tt*:i3J:tf 

[0 10 9] 01 8«:#fiHLT. r «t 5 IC ItSffi L 



1 o#B/££ix£o 

[0 1 10] *»i&*ffi"C«:Hllc*i-p* *£« 

h ess 9 £?g 7 a o n mt&mmm 1 * 

[OlllJ&fcU 3 00V«MOSFET5:S£Lfc 

[ 0 1 1 2 ] 0 1 9 £0 2 0 «h I*. 058 

f?ftofc|S*tSH-^9 7-^*6. 3 0 0V«*ft:» 
5£LTV>5fc«>, 05 8lC*H-+ifcL dli2 0 /i m i L 

[0 1 13] il9lt Wn (=Wp) Hum, 3 #1 
m. 1. 5/imtU *«)#»^l-fc»t5nS««3 0 
1 t pSf%3 0 2 i:^*4fc*aE*:*fls**fc£*«> 

(4) ^^^^tt6«-WnOffilCljo^5n§!lffi^3 0 
l<D3F>64*«BftNd©ft^ffl[-t. ^Wl'&l: (1) 

[0 114] 
[£l] 



Wn(=Wp) (Mm) 


Ndmax(cm" 3 ) 


Ron(m Q era 2 ) 


1.5 


1 . 74el6 


1.1 


3.0 


8.70el5 


2,2 } 


6.0 


4 . 35el5 


4.4 1 



[0 115] ;<DfeSi@l 9<D->5 aU— : ^3 

(•t^*5*> p5?^^^3 0 3 3? *?<£>gB#<t KW>n* 

[0 1 16] *fc. tyfitttti'5il'->3>0^ 

X h tVU h 4 V tgJE t Y Jjft<D{*{&WJZt£T t »C J* J& U 

«*|6lt*--Fffil8|«-fif««4SiSO ! -CnS««3 0 1 (*9tf> 
ffitl^T Hgfin fa # B » 9 1" ^ fc * T* fo 5 „ 
[0 1 1 7] rwBigOffittt'yuh-l'ytSflEO. 7VIC 



10 118] 

dn = 021/sqrt(Nd/lel6) (urn) -(7) 

[0 119] irlffltsrt^, WnW^ffiUd^d 
n^rirl^iS. Nd=lel6, Wn = l. S» 
m<D&1frXt±. m^^nmm^3 0 1 C0«Sht 1.08 
^mi^oT, ^-vJJSfii:^ (1) it-T:ff®£;h,5ffi:J: 9 
9%iS<^5-i^^^5„ r«0«(l»Jli. (7) 
Sta»f>foi>5J:5K:, Wn. W P 5r/h$ < LTN d , N 

[0 1 2 0 ] i > 5 ^ > a >- T*33-<fc*£*lC <t 5 
[0 12 1] i20linSf«30 1 i P S^3 0 2 



(12) 



10-223896 



a &g>-t€Xi>'Pft-tgTh&Vimj£ti&'J>-tZ. N d 

#*#<*5. 3 0 0 vmm^-t LTttP*«mBE«C3 4 

fill- 2. 8mQcm 2 ffll,>-ei±± 1 \ %Ug.<0^®.<&& 
S<OHi5|f§T-^5^, ^-Vjgta^ 1 . 4mQcm 2 ffl 

[0 12 2] fc*5, r<Dt«igT-l4^->^®T'm^)t*lti5 

—MO SFETi |§l8S|c.MO S ^• + */^S^>' • *yt 

10 12 3) 3c<d % El 2 1 1 121 2 2 t 14. 13 1 W*HI6 

^mSr^-rtOT-fcSo H 2 1 14. Wn ( = Wp =W 
d) ^l(imi2)imiU teSgJCHRn^WniO 
0. 6 8{g£ UfcS-g-lr, gSPFW&ffigC s n (= C 
sp) *mt£ltZ>t&Qi;W£t*^&mt&i?<OX? 

8lMK.»dJ>'U P${S«EJEV b r tt*>5ia«±(O^F*e^)?B 

14. Wn = 1 ^m-eK^fg/13 4 0 k*^im. 
141. 9mQ cm 2 ggi/'i-Sr ■tjJMpd^,, 
[0 12 4} rrT-14. Wn =Wp =Wd i LTV^fc 
W n = 2 u m T'»4?g 7 a |8]tf>fiflfil»4 6(1111^^ . 
r^±, f«7a<o|KRI^l£<^5<!:l^«mBE?:ji^T- 

%ti< a<0^$ICit-<Tf#7 aWlgJffitt 

[0 1 251 02214, Bl »C*-r^H^<0^ffi<D«|jg 
fCsp/Cs n<OJt^£^fc$^fc*§-£-<£>($0cmJEE(D 

14, Csp/Csn=l. 0 5t-Sict/j:5rt^ 
■&„ r<0>5^.u— >3>T-»4iluiifiLfc4: 7lclS^F*6#j 
£g<On- •>!) 3>rtlC P -n-0J»iSL«it-S:f^t)ii 

tfwttfi^LTv^. r©fc» % nS&ffcfS$i£p 

a*£»««2tH^<y^^7^>Ki:UTl. 6el4 
cm 3 CD n 3-, i6»oflf 7 a<D->y 3^14 

5 . 0 e 1 3 e m 3 </> n ETfc&lfc t a 5„ 
4 9, C s p s n i !)^*l;to£"S^4 L 

[ 0 I 2 6 1 4 fc 0 I <Ojffjgt?tt, ^->{ltlA 1 . 9 m £2 
cm 2 T*P$Cfc!EJ£3 4 0 VimttT'ZhC s p/C s n 
<Dltm<0&®1a\Mte± 5 i 9 . m 5 8 Lfc 

fEXM0M*«>1ftJlfc&£< £#:bA»5. 

[0 12 71 4fc*Kte<O^(gC0i!!^ffiT*l4. 08 t 

a 9 1 «t 9 icflj 7 a (ommmc^^ * v&a& 



&A8»lc4 9*M!gj£j<5AT-#.5fc*. ^ttfe^SiJ 
®filgl4± 1 %£it-**->-Y/W£ga:|;:lfc'<3i:&* 

f&tffcVS rJUCfct), 1 it mXT<D®L®t£m£Wm* 
SSKflM^Sfc*. »»^&T-^oESg/i p n ^ 
^itfcftofcp nlgigl . 2SrffMi-5ri^T%5. 
[0128] £1±4 •? , *3|jS<0^^^J;*tff , 

1 5 ^n>^-y<0|»^)<£p nffiitl , 2 3r3?JH 

jx *■ > WiiL L- «:SR£E¥>«»^ *® 3 C i: # 

[0 12 9] 4fcp n^*6«)itomi£l4, 3SL^Y&H 
"Cfc £ *.«4" 5> > 0 £ o T v * 3 4 5 fclfctM&iSifMfcB 
lCfe3pnfi|^|^±T-iSlttl»4+^-eS>9, jS<»ixfc 

[0130] 4fcn^3Ye:!i<oai^figT?^M^s^ 

-f^TV>TtK«m/3E»ilKSL^V\ C<0fc«), i*7a 

|S) IC^ttftlKtt #£'>^b L X I > T t Pn^SS i5'> ftlr\ 
[0 13 1] £7tr<Z>t8ir<?l4, BJ7 a ffiffl5fctt 

[0132] mm<omm2 

®2 3f4, *&w<Dnmc>Bm2\ciovzmmi£¥m# 

£®<OMf&zmtemc?i<-fmi5imX'3bZ>. H2 3 4r#!K< 

filig£itt!l!LT, S7a <0^ffifJ|gE»w|nl-jg[®S?O^M 

«tttt««|l> 2^SSWfc^,T'^/ioTV>3, 

(4, -#©»7a©H««a6fctt£fcKngttttW*l 

pSi£i»^2^i5l^t>ixT^5„ *LT, C(Oj»3W]M 
iBIC n 1 iJJRW feixfcSt 7 a t MM.GIC P 

[0 13 3] roJ:54«j«i:Lfcfc*, 4-«7 

a r t icy- hfBfi^ 9 srsm < , i*nwssi?fi 

Id n atttRSKfi 1 *»jfiS*tfcflf 7 a rtlCW^y— 

[0134] rnw^l-<olSfi£lc:o(,'>T(4SiE(0^ 

[0 13 5] ^oa-HBE^SfrSI^OY-Y' 
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nmnrnm 1 1 n s»*t*®« 1 1 p skin** 2 

[0 13 6] ftlc, **lfcO»tt«>»jt**KoV^TBl 
02 5~EI3O»4, *^W<OHJte<0^(®2 |C*5 

[01371 13 2 5 LT. SiS<0^(S 1 "CKM L 

fc,tP)t£<0#i£lc:J:9, n ®iiPF*fife8£S« 1 -hi- n 
«g3cf^*->^^fiKSJa4 a £ p^^*£®:^3 t 
MBMfcSitS. i<OpfiJF««Mt»k«l*3±lc, 8&«4"t 
Rl2aiCVDv'!) 1 3 a tCVD">!) 3 

tttns <t xfx. yf-^ m?. <t o mm<o&w^<? -= 

y^^H2>„ r<o^^-=->^S^fcSISffl[i& 1 2 a , 

13 a, 1 4 a 4^^^ i Lt. tOTil^tt 1 ^ 
rixlCtO, pS>**64&*2:ji*W£3 
t n§«3if^=^->^/l'fi£e/g4 a tSr^iiLTnSi^^F 

[O 1 3 8] ^L-OSJiffiiil 2 a. 13 a, 1 4 a & 

▼J* * A LT#*0^*^£Aaxl- J: 9 * 7 
a &>PHM§gifinca:A£;h,5. ZixizX. 9fS 7 a <offi®m 
S5tdl±*:^^aA^«2 aiS^fiii^^^. JKO^felH)^ 
^^tfeAti:, «7 a <DT&£tEHa&<0^&)tmxhZ> 

hit#nm<oftmi tmm2 o : l&gx-hz 

fc*>>, ^i^lSiSlciftLTlBfll^fa^'b. tan-' (l 
/20) ±?2. 9° gftT bLtifk&Xfi^il^ 
[0 13 9] r<0&, J»7 art^rffiii^ ri>oCVD> 

y a >&{fclgl 14a Jt£r& 5 J: 5 1-, ifelMrcfc* c v 

[0 14 0] [g] 2 6 LT, lOij/f^^JCJ: 

9. ft7art£ffiiitf£*^7;45^J&£ix5. *fci<0 
jcy7-s<y?*£. «JHSjttf>Ji±JSOCVDv'I/ 3 V 
etfcSU 4 a fc|5]l#lc|&*£it3. ^<0&, CVD->y 
=>>mtmi 3 a £jftfife{HRl 2 a A 

-c, P S'<-^m^3ro±geaBi 5 stui-s. 

[ 0 1 4 1 ] B 2 7 LT, niti Ltz&ffi±ffiZ& 

o J:5t»»flsBli 2 btCVD->!)^H«l 3 b 

-isfZtlZo Z<D®®®'&1 2 b, 13 b, 14b£ 
•7*? A L-T*<OTJBK.&#tt 3: j'^v^SrJffii" - A 
T . p gj^-^.^3 A nlit7*->t/^«i'l A 
$r&i§ LT n SK7«»ttftiS4E 4 icili-Sfrfc/ifg 7 
a WS7 a (ORflldffMoixSo 

[0 14 2] ICS, $Jgti$i£l2b, 13b, 14 b 

«ffcic»*sixfc» 7 a o^fflssic y v#&A$ft 



3. ritlcfJ, rrfcKJBfiK£ftfcS}7 a <nffi®mmiz 

«, u ^ttAffiJsE i a mmztiZo 

[0 14 3] S2 8 5r#.^.U-C, frfclCj&fiSSitfcig 7 
artfcSii*, 4>cCVD->!J =>V&(l;Bgl 4 b±£$ 

o a o \c&ffl&X'h 5cvd->!) 3 ^g£fl;i£ 7 b a* jg a 
zfrz. zovtmx&s&m&i&isthzzbX'. *?m& 

[0 14 4] BI2 9«r#R8UT, wHlCfcO, J«7 aK 
<**it3««IC, S^lCpn^Sr^fi£-r5nS*£ft^ 
*£l A p£ttftfl*2 Aa^fi&£;h-5. 

[0145] r (O^, HI 1 2 ~HI 1 7 \Z7H-tM&(OmWi 

1 tP^OXS^SSr t»c«tt), 11 3 0 IwTni-JfcSiliiS 
[0 14 6] *£*5, H3 0»d*3V^T|ltero^fi§ 1 tW\- 

nmtic^^x\tm-<on^HLx^i> 0 

[0 1 4 7] *nfa(DB®<DffimXi>, lnmUT<Dfo 
jR&pnMSl. 2£rf£*r£#-C-t5;t«>, *fii<0^ 

fi§-ei*, i oroS 7 a ©iS)ffi!lSg®i-l^ c^i^w^*^^ 
J£bS®«1, 2^SlS$tvTv^fc», l^-^m§SC)^F 
*etet£tt««l, 2ro^fi^A<)l-2{Slc<coTb* 
5„ £oT, «7 a <0^«^Hig<o^(S 1 iPC^, 

[0148]*fc, nmimm^l Srf^3fc*OfH7 a 
t paj£tl[^tS2-£r^.5fcJ()W«7 a tSr20l^»^T 

Lffi^W^*p§9il^*2T?^Lfc»9, nSM 

[0149] m&<OBtg 3 

mrn&t icmm \,tz.m^<o% 1 <Dmz*i-i><r>x$>z. 

<D|feg:^3 lfctf-LTS I POS (seoi-insulating po 
lycrystalline silicon ) t*<Dg*it47 W —A' 
u- hB53 2*5eg;^t,tfCV>3„ ffitatt^^-^K^U 
- FK3 2(Dy-^iSSgBttV-^®ti (0^-erf) I- 

[0150] rtvWftoffij&lcoi^Tte, 
^fi§l<ot»fi£«!:l5ffPlC"e*)S)tto, IB-o»*tlcoi^ 

[oi5ii P - n - u*ifi»-ett±a« t *J 9 



(14) 



1$B3¥ 10-223896 



T'u- KR3 2 t^Jfft^mffiS^oftjJSoT, P - 

[0 15 2) $P>IC. m.fc&7-<-frV7\'-b3 2<D 
flS£ TftifcfflJigft if© «f»©W *vt£ flci 5»®£B$v » 
TfiifflttKk££ftl$<*miE##t>iT.3o £fc&SitSi£ 

[0 15 3) HJgO^SU 
113 2tt, *|giP)(D||ifi«)ff?^4lCtJ^^igiSjgE^^ 

n- ^«c®*gE3 3<O^IC^-Tir tT\ n- 

mt&3 3co«t>ic-e#sS2.®<o5fess«ry-^.ffi!J<o->y => 

[0 15 4) y-^(BI^EeB(OX^(Sjm#Srefii-r5Jt 

x#vwx* i> ft t\ hmm <* ftfc § 

[0 15 5) rOfl?jflCO^TP$«tgffiWl£gcg (CH 
R) ffc^tefcifeffii'^^-^ VLfc£MI£l2 3 31c 
^•t. 03 3«r#HBLT, "per i*Lfct 
1213 2 l^-f^HiSO^fiWlil^lCO^TW^ 
TfetK ^tLTiai<Op-n-^igL<Sitfc*^-e 
imtfc^mJIi^-vSfiti^ "eel 1" t LTir= 

[0 15 61 r<D^*J;»), p- n-iSHsigLttiigBO 
|${fc®J£tt&8mCHRlCt4fc*9<£#LftV^ 

•2>r ijJ5^-5„ Cftli, p-n -iSlftiSLlSiieBifl- 
jSln- iN?fl^M£3 3 i<D^IC*J^T^igLSB*SB(On 

<£5&#©g£ttl*jgL^J:9'feg<ft5;a ; , &{&fiC 
HR#*§FV*£ ftoT, rrf1)If©»fc 

[0 15 71 Lfc^oT. ID3 2©J: ?ftPi2ffii§£<£ 

[0 15 81 $f>IC^tOi )/f^i2J)S^T*C s p/C s 
VLfcifemSrll3 4lc^-T. H3 4£#K»LT, p-n 

2 2 iit-'-T.i, nmfErr^^Aic^^c s p/c s n 

<Dtb*dv l 0%JMl£*:£^;£lc-f*iT^3. ritfej: 
?^^iZimiit^5g1-5i:§ttpffl^^<0 



[0 1 5 9j ft*5, CHR£0. 9 1 ^ m £ § AldSS^ 
LfcS^> Csp/CsnO)tf.$:l. lS^ifii 
^^Sffii^JD-f 5t><0©, 3 0 0 VWK^Uffili 
®fe*tft< ft5£*£ftofc. 

[01601 *fc^«s$<om»s^5 : -5'7*<o^iagiJi-»£h- 

3„ r<0fc&, -fiS«l-p-n-^igLtSitWf*S» 
<t 9JI2!gii©l§0cmff Sr^&felcl-S «fc 5fc»ttt-a 
^leI<Op-n-fS^igU*itT-tt. I«7 a 
0»f<t5iCs ni Csp^li<LfciJ©f| 

->3>J: OWELTY So Z<Otctb. p-n-?£4&iSL 

£3fc*!>fc^* - y t -t Z> r t T\ XV&mc&^tSint 

[oi6ii mi&o&ms 

LT, r©«ittt, 03 2<0»rffilciSiei-5ii (Z#fi 
£&©n- ^*|@«3 3ip-n-«^iltfi?jtti5 
[0 16 2) /i$5 ( rtl/Kl^-Wflffieii-OVTtt, 113 2 

[0 16 3] r©«iglCo^TI${fc©/E£H&7£»fi£-> 

uu-vsyLfc^s, iauc^-rp-n-?i^isu 

btLlz&fcMJZ t *& ft i^&r S <t ft o 

[0 16 41 Hte»^6 

ii 3 6 1*. 6 idioms mmm^mfc 

**+t>©-e*>5. oy-hm[s®9S:ffiiiti'fc* 

<D« 9 a ^, -*<0fS7 a^5>fife*<D«7 alCffild^p* 
(fi]l^oTji&1-5J:5l-5S:it^^T^-5 0 *fcrrofg 
9al4. P S^-^m^3^WiiLTnS}fi8fc^l t 

ft 9 a <0ft§!E£& ^ «t P icy- r£l*ff 8 jJS^fiE^lt 
TfcO, y-b&m®9tfW9 a ^fflii^-, ^ofiS7a 
itt^-r-S^lfi], ft*?*>-;fr<0f# 7 a^t,<l!i*C)fg7 
a lC(6)^9*l6]ICji?tLTV>5„ 
[0 16 51 ftfc, y-^n* te!»®^5l4, p§U^7^ 
^135*SE 3 F^coaS l SrfBT&oT. /«9 a ^OWifclcifirf 5 
i9lci^$ixT^5o 

[0 l 6 61 ftfc\ i^tl^-roffipilco(,>TI4, 38te<0 
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[0 16 7] *:^ifi<o^ffi(OKit*«felc:o^TK 
W-T5o *3US^»ffi«D»iS#fctt. £i*0 5-01 1 

[0 1 6 8 J 0 3 7*#SSIT, wtUCj; !K *7art 

7#«***t5. 4*5. :oxyf;<y?fl)Bfc cv 

[0169] i38 LTx » 1 £ffi±i-> 

12KVD->^ >"£{fcl8 13tCVD->!)3 

~>^£*t6o *OttiS£03 8<£>A-A' flL B- 
B' ftlciB 5 IRS Lfc t <o*B 3 9 1 1 4 o Tfc 

ho 

[0 17 0] B3 9 ti4 0 tS:#fiHLT. wtf>ffi;f«? 
itl2, 13. l 4 S:-r^^ t Lt^©TBIi:R*tt x 

«^0»fiia«:ia4 1 lC^-r o £*:041<DA-A' 
ft, B-B' »^«5WrflS*H4 2 4:04 3ili*t. 
4*3. 04 l Ml*, ms/^v^lc^^^ £4SSUB« 
i|l2, 13, 14©B*l±«ftltfc5. 

[0171] B4-1-H4 3«r#R8LT. ±ieom*tt 
ai-y^^KLj;^ '>4< £t>p 3 
UTnfflJ3J:tfpfitt»«*l, 2ttt5»9a#» 
fiSc£ft<5o B42iB43tm SJ9a(D^ 

Justus* 5 * 04 3tfr>y 3V»fl0Krtte»**lx 

013-01 7i«Kfl>X&*efc«L 01 7fc*5tt5 
l/v?^ h/<^-^2 1 a«Stlt, 04 4 £04 5 

fc ft 8. 

[0 1 7 2] 04 4 £04 5 it#IHUT. * 
[O173]046£04 7 £«r#JBLt\ rilfcJ: 

[0 17 4] HL^y-HffiffiJBWEBTtt. Wn, W 
p, WdSr»»fkLTv^< h'f—Y H/^tO*s^ V 

5 0 0 3 6ic*i-**lfc«)J»tt«)«a«>J:5ty 



[oi75i 4fc§i coy- h m.&mvMmx-te, w 

n, w P% wd«r«NBfl:Lrv^< iy-ha«iJB9oiB 
A**ft*«iDL. ^yfy^a* 
#*<4otLt5. H 3 6 t«-t"***^*0 

Uyf9a OfflRBS: W n 4 2<D^m£ 0 £ < *t 5 r £ * 

Hfi**-* 5. 

[01 76] HftOJgffi 7 
04 81*. *»WO|li6©*»7lC*5tf5KBJEE^*(*: 

* 9 a * n Mffitfcgl^ 1 <0±«ttlC»mfc«ii^*>* o 
[0 17 7] 4*5, r*i»^«)«*ttlHii©»B6 0« 

[0 17 8] *«6<0««iO«it*«feJcoV^Ttt 

4-Ctt*it©H5«6 4:BI«©xaS:e6. Z<0& % 03 
8 icijH-fg i !R«ftRi2icvDe/y3yfi 

ftiRi 3 tcvDisy = >ma&i tttrnvmrnzfr 

✓^-^V^SitS. r^«(B«iSl2. 13, 144: 

^co^fi|$r04 9-0 5 1 M*H% 
[0 17 9] 4*50 5 0tB51ttt, 049COA- 

4 9m 3mmmmmi2, 13. h^ti^k 

[0180] 049-0 51 £#08 LT. ±&V>mJjfe 
yU3SrlTfflLfc*9 a*5»*4*tS. 013- 

0 1 8 \zfairnMmm 1 <Dnmtmmm<D jlmz& 

5^i:lcJ:9B5 2 £0 5 3 £l£7S-**iKffi£45« 
[0181] 05 2 £0 5 3 £ ^SLT, *9 a <0f>3 
Biilcy-h«Mi8#»j«*iV f£9a£ffliXirJ:5 

fcy-h«ffiB9##j*s*b5. y-hm^9^±ss 

[0 18 2] *lliiScojf0liT*li. y-hH/yf9a«: 
[0183] r^ffiig^ffl^T^^ftSK^y- h h u> 
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ff5/f (nmz\**:<D¥tt(DXl5fa%?t§W x) 
ttSrE&TC&IB^ a >a yTiH^fclSmSrHI 5 4 
lC7j*-f 0 @5 4«r#BB.LT, 0«f "3d-s i m" I4H 

U "2d-sim"tt@l 1 <Oti$i£ 

ic*ri'*H-lM*ft**l'Tv*&. r<s»&»4»K Wx = 
2 /i m-eteiairni 1 <ov- hmtsssasirisi t^visjn 

i>mbtlZ>i>K Wx= 1 0 /imitSi, 2&m&<D7t- 

[0 18 4] i *HJte<0^(gW«i& (048) 

14. XttOJgttlOMS (Hi) ttt«!LT5^1© 

[oi85] %m<omms 

H5 5I4, *&W<omi&<OBm8ic&VZmffi!£¥'&fr 
/u _ ts y_ h , ; ^ ifct © x . fe5( o*t) % y-h 

m.tem9\*. %i±ffi±.\c-y-y&mm8*fri£i>xm 
-hmts^9i4. fgi ±ffijc*>v^TnSi£ts:m«i t y 

iffelt® 8 J: b \zmm.i5frX^Z>„ 

[0 18 6] r*U^<£>*Sf£l.:ov>T(4. MteO 

[oi8 7] ^m<ommxn. m.7 a ^a^H-sinS) 

5. 

[0 18 8] H^W^®9 
1215 614, ^B^OHiS^figiCfettSiiiWIE^^ 
^@<OtS^Sr®B66<jl^-r»fffilll-C*)5„. BI5 6&#1S 
LT, r<0tSitf4. Z.it$.X®.WlsX%tzp-n-&m 
ilUSi§K4M><DT»4&<, n-ftt&gUSiifcWL 

[0189] rtfJfS 7 a oH+TflHliittAoS^ti^fSr 

*ri-ai&&«j7 c#*«**t. *w±«icr*pas/y a 

y^Kfcv'!) =>>Kk'<r>f§ 7 dris^j^ft-C^S. 
W*veoia:t$L<4:54?icsx , ;iE£ixT^.5. ) 



[0 19 0] *fcnl?te^«cl<0^1ig)ffl!||c:l4pS 

fcffiiB LT n S*tefiS:6S& IK**- if* 9 a tfSJKfifc 
$^T^5, *fcnIffiS[i«l £<*>|B]-?p«B£:cA'3 

iCffi-rS&ElO'-T.n* te{ixgjt£5#Jg/>Jc£ft-C^ 

£nz> p a*** 3 icy- hmmm 8 *^&LT^r6ii- 

3 4 5 Kt$ 9 art^ffliitfy- h®&Jl9#ffM£iVC 

[0191] Bl±ffi±KI4, p^^a/U3 i: y— 

bUX^Z. *fc»2=E®±»C(4, n -fgtftig U8i£tf> 
«2±flB*lci?jjc$*tfcKH'>n' 4 J: 
o Id K >-®ti 1 l i^pjt § ixT ^ 5„ 
[01 92] w»fl!iil;:*iV*TfHBv'S a. l — v-a >;£ 

tr/iofctr^. ^(oxofm^xhWi^mmz^. 

frfrfrolZ. {&U «7artWlfi[CtJ:iilLTt), 

m#oY^r6)^i4g^iiittT#-r. ^ i /ii*<o«iig 
i <D^*c^^4ria i tra«fcS< xzz><d 

[0 19 3] Z.<Dm~&X\±, ffi7 aftiCftm&tlZ>i&& 
Bgt^S#iJ^^*>5„ t.*.6A,. fS7 a ZBf$,-fZ>1zX> 

[0194] mt&<o&m 1 0 

i5 7ii, *^M<onii<off^i ofc^r+aawE^sj 

ft:KB©«rii*«B»»t*i-<*«BIT*>5. HI5 7^# 
g*LT. w<D<S^I4. SOI (Seoiconductoron Insula 
tor) Sffil-ffiS'^-MOS FETSrH|5i-5®^- 

TPl-'bcO-CfoS, A&WICI4, v-y=>^Sffi5 iiic-> 

y =• ymtWktt t'<otmm 5 2 Lx^mttm 6 0 

aSffM^^T^^. *LTrO^*i6 Old. 

IC4 5 p - n -fKiftig U«^«rjg/n Lt«S/<!7-MO 

[0 19 5] ^*Ji6 0^ffiitT^®5 2JCjg-T 
■5f£7 a AS^<@2^»c?EK5r*5^TilS$^-Cv>5. 
^(0* 7 a ffl£i**;h.*ff*& nSttftfftt 1 t p £tt 
8xg|i« 2t&%l ZMfrhtSMm 5 2 iCif "f S 4 ? 

- n -fKtftS L«?ii«fiJcSix-rv^„ 
[0 19 6] nSttftfMei t pntt*tiWU *^ 
P Site i&fgJg 2 t tamWlctg^ $ hit p SffiAK 3 i J 5?5 1 
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fa®& i t<omx-tiits x 9icy-^.n- s 

m&5 £l.:1*gix-5 pS«*3ty- Mfe»E 8 

t-cstft-rs «t ? icy- hw,&B 9 #»i«aFivci^s. 

hfEffi®9l4, % 1 iSuJhlCfc^T-^tfJflJ 7 

[oi 9 7) ;:©£5&soii!!mSfrpi;::fctt5i§(* 

•>!) =>://@t0&£ (iiSiC/i mgg) fctffcjltf J:^© 
T% f£7 acr>iriS££il§<T't, 2bKZ®im{tX'*>'1& 

[0 19 8] *fc, SOIfijfllS^fttifHO** 

a ©fcttfttt**5MMJ©»«***£ra y => 

[0.1 9 9] y±<0HteO^l~l (XDSLWXte. n 
SJSIg&ffl^fcn^^l'^MOS F ETKo^Tiftf! 
Lfcd^ $fgS£i£lc:Lfcp^ + */l'S>MOSFET-^ 
S I (Static Induction) h 7 9 £*l£OV^T 1> 

[0 2 0 0] *t*3. Bf«3«|^C^*6^*^Ai-5*fifei 

[02 0 1] * tin&<DBm 1 ~ 1 0 lc*JU>TIftB^ Lfc 

if ©W«tt5P**ll**«*TlS < ®n 
±Sim* (161**) t^*5K<J:»)'i5Wi^®tt*tt 

[02 0 2] ^-SWwSitfcSliSo^tttt-t^oAT 

kS, /K32l?]<0©lfflttJ:.1CL/c;IttlpJT^:t^< T^§TSrt>K: 

£U&mftX'<Dl-^X<r>$:$.$'a*ti2>Z. t&M&lZti 
5, 

[02 0 3] 

[f8W<0S!)£-] *38M«oK»BE*iBflc3fiB-Ctt. $1 
£tfgT2©*|ifc*ip$©&*l4, US 1 *iJ:t«B2 0*0 

p ft«?iil4, fc £ xtiflfc-f vttAffi'i £*lc «fc 5 fl^ 



SrWt5^!7-MOS FETSr. pSL nS<OT*6^)i8 
[0 2 0 4] IltiJ;^2(0«l;S*^5W 

\zmi&£v%2*f&vom®&te&.£hx^z>. zott 

[0 2 0 5] ±f2^S5»C*5^T#*L<»4, &3:fc«fctf 

^1-5«tplc:|g2±E±lc KwfvmtEd^ffci^T 
^■5. rtticj;!?, laswxp-MOSFETi;, S 9 
p y<Dft*ffl* p n tftil C £ 

[0 2 0 6] : .tE^ffiJC&^-CWii; L<»4, |g3*5J:U: 

? a v*- r-owmtt p n Lmm&nw.-t 5 r £ 

[0 2 0 7] ±ie^ElC*S<^T#* U<tt, 
|pJ±WOfiSttfS©0icf <0 3^-f) 1 £XTXhZ>* iixict 

[0 2 0 8] ±IS©BfC*3^T»*U<»i, -^cDffco 

[0209] ^la^s^v^T^* t<»±, -5<vm<o 
s.\,vz.*tm-rzwmifi<o— %ia*m 1 

$tbT*5 9, ifi^lc»4^17F*Bfe®«£l^i:^®S!OJF 
[0210] ±S^ffilC*5V>T#* U< 14, «<0^a5 

ic^Li/^SSr&li-r- £ 4r^ihi-5 r £ ^"CS 5. 
[0 2 1 1 ] ±I2^u5l£:f3^T#* L< 14, »<0F^gB»4 

ife&®T-^«$^xv^ 0 $i*im.mx%m\sXi$>) , 

[0 2 12] iE^ffiilcis^-C^^Ktt, y-hfEtS 

T^5. ritlctO, J;"? ettig<Oisi^^^^Bg£' , i 
5. *fcy-hfH]H?rJ: l 91t<^-5r£A5-c*5fc^, 
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y ?m£tf'& < -5 r t ih-f 5 r t a? T-£ S„ 

[0 2i3j ±eeffifc*s^-cff*L<i*, y-hms 

•;/ *s ?&g.<r>\n\±. £ 0 -5 - i # 3» 

[0214] Jll2^®»ciov^T^f* u < w. y- h 
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